We report on a growth process on patterned GaAs (001) substrate during metal-organic vapor phase epitaxy (MOVPE) and a novel approach for the fabrication of AlGaAs/GaAs quantum dot (QD) structures. The patterned substrate have an array of holes on the surface and those holes are partially filled with GaAs by MOVPE growth, followed by GaAs/AlGaAs quantum well structures. Detailed investigation on growth process on such patterned substrates revealed the presence of complicated two-dimensional migration of Ga and Al between different facets. Formation of GaAs dots was directly confirmed by spatially resolved cathodoluminescence measurements.
Introduction
The confinement of charged carries into reduced dimensions opens up a possibility to realize highperformance devices and novel physics. For the realization of quantum wires (QWR") or quantum dots (QDs), an approach utilizing the dynamic selforganizing mechanisms present in the crystal growth is more promising, as compared with the direct lithography-and-etching approach, since lower defect densities and automatic size reduction by atom migration can be expected.
We report here on a novel approach toward realization of QDs by metal-organic vapor phase epitaxy (MOVPE) growth. The essence of the present fabrication method is to use patterned GaAs (001) substrates on which an array of holes are defined, and to fill them up with AlGaAs/GaAs layers by MOVPE growth. Three dimensional quantum confinement can realized by the combination of lateral confinement scheme reported in Ref. [1] or [2] In fact, as shown in Fig. Z(u) , the surface after the growth of GaAs/AlGaAs layered structures is highly anisotropic with appearance of rhombic patterns.
To further investigate this anisotropic behavior, we took cleaved cross-sectional sEM images of the layered structures. The results ur" shown in Fig.   2(b) and (c) , where the direction of the cleavage lays 1l:"s t11ot (x-x' in Fis. t(u)) and [1101 1vlv, in Fig. 1(a) Since the growth dynamics produces a bend in Fig. 2(b) and successive size red.uction in Fig. 2(. Figure 4(a) shows the spatially integrated cL spectra. Here, the excitation electron beam was selectively focused only around a rhombic patterned region. Three luminescence peaks originated from the well can be observed. To identify the origin of these peaks, the cL images were taken separately at three different wavelength of Tg4nm, 800nm, and 805nm corresponding to peaks in The relative red-shift of the luminescence peak of the sidewall QWs to that of top QW can simply be explained by the difference of the growth rates between two surfaces. In fact, from CL spectrum of Fig. 4(a) , the well width of the sidewall QW and top QW is estimated to be 11.2nm and 6.9nm, respectively. This is consistent with the SEM data of Fig. 2(b Phys. Lett. 55, 882 (1990 
